During the JAMSTEC R/V Yokosuka YK08-08 Leg-1 cruise, the submersible Shinkai 6500 survey of the central Mariana Trough at 17°N was carried out to study a formation process of oceanic lithosphere in the active back-arc spreading center.
Introduction
As a prologue to our study, in 2003 we conducted a deep-towed side-scan sonar (~100 kHz) survey in the central Mariana Trough back-arc spreading centers (R/V Kairei KR03-12 cruise). We surveyed a segment at 17°N which is characterized by a dome-shaped topography shoaling at the segment center (Figure 1 ). The morphology is supposed to be a consequence of enhanced magma supply.
As a result of our survey, we discovered that smooth surfaces of sidescan sonar imagery with high backscattering intensities are dominant in the median valley of the segment center (Figure 2 ). On the other hand, small ridges around the axial portion of the median valley and areas toward the segment end are associated with sidescan imagery of bumpy surfaces (Deschamps et al., 2004; Deschamps et al., 2005; Asada et al., 2007) . The bumpy sidescan images suggest pillow mounds and ridges, and the smooth surfaces suggest sheet-like lava flows or lobate flows. The different flow morphologies primarily reflect the rate at which the lava erupted. The presence of sheet flow morphology suggests a high rate of eruption, pillow flow morphology suggests a low rate of eruption, and lobate flow morphology indicates an intermediate eruption rate (e.g. Gregg and Fink, 1995) .
The smooth surfaces occupy half of the survey area. Such a broad area of smooth surfaces is an unusual characteristic among slow spreading centers (the central part of Mariana Trough has a full spreading rate ~30 km/myr).
As corroborative observational evidence, the mantle Bouguer gravity anomaly in the 17°N segment shows a bull's-eye low with large amplitude (Kitada et al., 2006) .
Consistently, seismic velocity structure shows that the thickness of the crust in the spreading axis at 17°N is ~2 km thicker than in the off-axis (Takahashi et al., 2007; ( Figure 3 ). These observational results indicate that enhanced magma supply yielded lava flows of the high effusion rate and produced the thick crust. As a result of the crustal structure, the abnormal crustal thickness extends offaxis to ~30 km distance. It may indicate that duration of the enhanced magma supply is ~1 myr (30 km ÷ 30 km/myr).
Moreover, the morphology of lava flows has spatial variation within the median valley. The spatial variation may indicate recent temporal variation of the magma supply.
Why has such a large amount of magma been provided to the 17°N segment? The contribution of water and/or volatiles to decrease the melting temperature is a possible explanation; or mantle temperature temporally increased. The previous petrological study did not suggest a distinguished influence of water at 17°N (Gribble et al., 1996) . However, there was only one dredge point in this segment. The sample may not represent the geochemical character of the segment.
Therefore, to investigate chemistry of magma in this segment, we need to collect more rock samples at sites carefully selected by utilizing visual observations.
If the chemistry of the rock samples is an ordinary one of back-arc basin basalt, it does not prove into fact the enhanced magma supply; the tectonics of the back-arc spreading thus may be considered. The bow-shaped
Mariana back-arc spreading may introduce reorganization of spreading geometry and a local high spreading rate, then decompression melting enhances. Detailed tectonic evolution will be a key to understanding this. However, the details of magnetic stripe patterns are still not clear (Iwamoto et al., 2002; Deschamps et al., 2005) ; because the trough is situated in low latitudes and the survey line interval is sparse. Therefore, acquisition of additional magnetic data is significant.
Are the structural changes of crustal thickness and/or the lava morphology a consequence of temporal variation of the magma supply? To investigate this issue, we need to examine spatial variation of the rock chemistry and age difference within the median valley and the offaxis. To deduce age difference, radiometric age of lava, sedimentary layers covering lava flows, and magnetization intensities of lava flows will be examined.
We proposed seven submersible dives for the study (a combination of dives across the spreading axis, along-axis, and off-axis). Three dives were finally Institute of the University of Tokyo to collect vector field data (e.g. Sato, 2005) . The sub-bottom profiler system was originally developed by the Geological Survey of Japan (e.g. Kisimoto et al., 2004; Umino, 2004) , and the installed sub-bottom profiler was built by JAMSTEC IFREE (e.g. Kumagai, 2005) . These geophysical instruments were operated continuously during all six dives in addition to visual 
Dive #1089
The plain near the eastern margin of the median valley where we landed is underlain by lobate sheets covered with thin sediments (Table 2 and 
Dive #1090
The submersible landed on a small ridge (Table 2 and Figure 4 ). On the ridge, large pillows and lava tubes of The morphology in the portion between the lava plain and the western margin is thinly sedimented sheet flows, and the boundary is unclear bathymetrically. The lava flow morphology is similar to that found in dive #1088 (Photo 3(c) ). At the western end of the dive near the western wall of the median valley, the seafloor is composed of heavily sedimented pillows and lava tubes (Photo 3(d)). In visual observation, heavy sedimentation is obvious compared to the seafloor in dive #1088. As a result of the sub-bottom profiler observations, the thickness of the sedimentary layers is estimated to be less than several tens of centimeters (Koike et al., 2008, this volume) .
Therefore, the sedimentation of western margins of the median valley is thinner than that of the eastern margin.
Sample Descriptions

Rocks samples
Basaltic rock samples were collected at a total of 22 stations on the three dives (Table 3 
Sediment samples
Sediment samples that coated lava flows were collected at 6 stations in all using push corers (Table 4) 
Conclusions
Three dives of the submersible Shinkai 6500 in the back-arc spreading center of the Mariana Trough at 17°N
were conducted during the R/V Yokosuka YK08-08 Leg-1 cruise. Our visual geological observation yielded the following results. 5. Hemipelagic sediment samples were collected at 6 stations to strengthen the discussion regarding age differences of the lava flows.
